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(54) METHOD AMD EQUIPMENT OF LASER BEAM MACHINING 

(57)Abstract: 

PURPOSE- lb provide the laser beam machining equipment and method thereof to cut the composite material 
consis ting o f plural layers with using laser beam, in particular, ultraviolet laser beam, to pierce and groove. 
CONSTITUTION: Laser beam flux 100a, 100b, 100c corresponding to plural layers 10A, 10B, 10C constituting a 
composite material 10 are prepared, each irradiating point of the laser beam flux is constituted so that the 
optimum energy density is obtained corresponding to the layers 10A, 10B, 10C to be machined. Accordingly, 
because each layer 10A, 10B, 10C of the composite material 10 is machined by the optimum energy density, 
non-thermal working: is achieved. 
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tiin:-r-2.5t2?)(Du-iffinxKS«:*iur. 

-tisffiifc© u— !f#5i?©i8St£©s* t;mi£-r *±3Bts 

t^ttt4©J£3ft©J8©g- * &c*t L- r j.* ;P^MI4af 
g*i{|6t;5J: 5 Kfffi£©ifc6&<>'*&3 **Tf £ C £ 10 

J^BU-1f:ftJfcWri&gA#4 0 0 nmWF<D3Hftmi>- 

3*rc l Bguc?&->Tfea3*i. ±iB1fi^*m©fi£&© 
JStt±Pj©JB «fc 0 UStC^f&T -5 ±IBtt®© U — tf *3i© 

K3n£<fc5fcW&3ftr^*c<h£#®<b-r.5u--!f 20 
Jraxisa. 

®©s»dxm±«c^-^^mw 3 n & <t 5 «c«js&3 n-c c > 
•s c & u — y *nx*ia. 

C«*S5 ] 4 tatter— tfJnxKBtcfe^r. ' 

— raootB. 30 

g«c * o t jja«s*#4{;t±ia«£*f *4©j? st^cc* 

«±ib 1 s^o? rajcx 9- ? zrm <o 3n. -^{astern 
D^kiB«i^tm©Jlcc?iJWEj;?K3*i. ct^j&OilbT 
±SB«^f#f4©B£±IB 1 itSlCC^ TWISTr* * 5 CC 

flteS3*veos C u— tfftix^g. 
Cii^7 ] fM^6ia*s©u-tfMxKafc4eUT. 40 

JJB:fc3S£SBKJbia«&© U- tf *^^^T-5 teSMD 
a^©3fe^*^. ^^©S^ttTfeiKii*^ 
i t? £ tcitXD* ^ isi- -4 V t x * >v*fm. 

z> t> igE-? ^ zvm&mm&ic-cmm 3 /<:«>© 
[fi^JSS ] iS^7iBts©u— !fflnx^g(cfct»r. 

±IB7fcM«x+^U— !f (A r F : A = 1 9 3 nm) 
ix+i/^b-if (KrF : A = 24 9nm) £^tsC 
i^itSU-ifJCga. 50 
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[3»3fcJS9 ] Sil2fc3g 1 X«2BB«S©U--?fttlX$iaCCfc 
OT. _h^1®St©U-1f^{CJ:2»MM.^«[SI-.^-C* 
0 . ±iBlS-&W»©1S»©«B±ffiiJ©)S«fc 0 IM«:*ti5-r 

*±iBiS3fc©u— tf#i£©&* fc<fcor?Wi0iK$n. 
CfS^aSi 0] lUKJB9iB3£©u— tfttix^a(c*ju 

[sS^S 1 1 ] SMS® 1 otaig©i — ifijoiJiacc*ji,» 
r. ±ta^^-^att±iBi«^t^*±iBis^**^© 
Jis ^ifij ic x ^7- v 7m o cc^ib 3 #s «t 5 cc«^ 3 nr 
c c i t -r s u — tf jDXStEg. 

[is*ibi 2] s»*«i iia«©u— ifjraxisaicteu 
r. jjbis^©i — •y^©-'^u^Mi*S{c±iax7 i - 
s^Stcj: or±IBS^if4«±IBlg^lvt»©/IE$^r6i 
(C^ f^»!»3h. -e-liJC J: o r±IBa^WI4©Sll 
KlKWM?n, cn^OiRbriiB^^K: 
?L*iPsS 3 ti 5 J: 5 JctfMtS 3 ti r I C i <t f Z> 

u— tfftnx^a. 

Cf«3a® 1 3 ] f»3jGg 1 2IBiS©U— tfunx^jcfco 
T\ ±iB^^att±iBSfg[©u— *f^*^Xt-6JS 

fca&©**^^- Ytf t x*^^S*^-r Sfc»©T 

CiSJjcCi 1 4 ] ISJfcJ! 1 3IB4S©U— !fttIX$iatctjt> 
r. ±fB^®ttx+^vlx— !f (ArF:A = 193n 
m) il=tJ/7l/-!f <KrF:A = 249nm)£^ 

tf c i=&#®<b -r* u-ifMx^a. 
CiSSaii 5] ttSt©B*^tf^ttf4*u— tfccto 
r jdx-t -s^*© u— tf*DX^r&«cfct>-c. 

S^^©fflSC©®«C*ffoUT^© U— 

±gB&t^#B-©«&©!S©&* ©MW*«c*t LrS^fe 
x*;V^fifW0S*i®P.n^«t ^ (C±ta«gfc©U— • !f5fe 

m©s^ am%.<m.^&xj%m 3 tss^ir sett. 

±IB^«*4©fflSSt©®©±fiJ©@^ e>T(W©B i v m 

{c^tiET ^±fBffitft© u -if ftm<D& « k. j; -y r ttjx-r 
^^tfu-ifjinx^ffi. 

CiilJja® 1 6 ] aa^qi 1 5fats©u-ifjjnx:fr&cc:fe(,> 

r. ±fBU— !f^««S*i4 0 0 n m«T©^tgU 

-if -c* set mi/- if »Dx*ffi. 

r> iiaffl^wu-if^^MJnxMJitc^Nvuxffswr 
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±ie«»© u - if ^©^vux M*««:±ie«£#*4£ 
&©/ik:?l*}E?r5cU ^citeig^tt^^ifa i e^?? 

JbElifi««c»-9T«««/. ^n(cj:-pr±fa«^tt*4 
©±fi!l©JiJ:9Jlfi{cSJ»rU *ti*»0iBOr±iB«l^ 

[IS35S 1 9 ] 1 8iEiX<DU-1fflnX^K:*}C^ 

•C. l£»Bl+S/7l/-f (ArF:A=193n 
m) i^+i/Vl/-tf (KrF : A=249nm> £S 
t?Ci4^®i-rSU -tf Hum 

-c. 

mzttttcxT-vfrnvL. -envois tr±iE«^ 

*H*djbk:?l*j®!£U -eiiK:j:o-ci^c;{4accr±i5 

ox±Mm&w&ici L^mmr (mm <* nr ^ s 

C £ £ -r S U — 9. Mttm. 
CIS^®2 l ] ii^®2 0iBag©u— tfJDX^KteC^ 
r. ±ie*2Si«i*^-vU-1f (ArF:A=193n 
m) ii^5/7L'-1f (KrF:A = 249nm) ^ 

t? c <t £1$® t T & u -if mm 

[^©ffcffl&Sfcipl] 
C000 1 ] 

«J»h »flDXX{;B*ra ttJmX* ~? Z>tcib<D v — f flnxSS 
SSt^ScCtWU <fc 0»*fflCC« % i&g*i4 0 0 n rot* 
T©^l^ U— if fci&B L -OgtK©«£tm£i?J»i L . 

$&^i$LX«?^tt-r£;te«>© u— tfflnx^ss^ 

[0002 ] 

[ge#©&as] ism©^»f. ^siwx(j»ta: 

$ft#40 0nmJWT©U— !f. BPfc. S^f-JSU- 
tp{C?»*4^b{C< <^^*^&l^^*DX. BP*>T 

t-u— >a>J5nx*SBitix**6„ se^r. sfc*©&g# 

4 0 0nm£LL©U— !f. CO, Is— !f (jfcg 

A = 10. 6/im). YAGU-lf = 1 . 06 

•3 ilSff s©mx ^ser* 

[0003 ] »f*^^miU— tftLT. x+ 
^vl — If (ArF:A=193nm). x + ->vU- 
f (KrF : A=249nm) , Nd:YAGU-tf© 
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4fS& < A = 2 6 6nm) ifi*>Z>. 

[0004] mtmi — *f*®.mis-cimm.<DmjL*t 
gwtu— ^©jgsA. *»wu— tf©ss*fsiJ{c 
io [0005] *&Er&©^mfcfcw£)^x*A<=mg: 

flOXfBa^iSTTS. «^13J©flffiCCteW£flg*fx* 

[0006] tot. ®®fcJ8»x*;^ffiffi**#ffi-r 

20 X^©#HK J: ot, g®«:Jl»x*;V+-?gK4>^b-r 
[0007] 

[&HjjW»&bJ:5<i: -rails] tsflpx^m- 

^ncc«tor^w«:^s t wiDX{cj:- 3 -c}sartnx 
[ooo8] bfrute&ti. M&<Dmi>mm2tnt&-& 

^^saccjr-^r. a^«^«rj)iixf io©js 

[0009] *^«»T3&>-6 *tc^ t U-lf Z@m L 

^msK-cmx.ti> c£&~ct*z> u— tf snx^as^ 
&*:&«-r -s c k. * e^i -r s . 
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[0012] 

[SII^-^-r-5./t*©#e] *S^fcJ:S<!:. W*« 
50 SI -0 3 tC^T <fc ^ CC. 1SIS©®1 OA. 10B. 1 
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0C££*?»-&***4l 0*V- J fic&^xmJL1rZ>ic.tb 
©U — tfflOX3Sg«:*Jt>T. -hiaffl£*«4l OOlSiSt© 
@10A, 10B. 1 OCK.ttfoLXm&<Dls~y%:!g. 

-i?£|gl 1 liiWU ±1 B&&© U - If 3B£©1®S4 
,£©§* «*fJtvTi±fBlg^*t^ 1 0©«&©B 1 0 

A. 10B. l oc©S*cc*fi,T&ja&x*.>u:FBg» 

±z¥mt?z>o io 

[0013] #ffe9§{C <t> tfl&fcrS 1 ~0 3 tC9jk? 

i'xc. u-tftorssgtc&or. ±ibu— tf^m««E 

gA#4 0 0 nm«T©SI?HBl/-f r*5Ci*M 
[0 0 1 4] *^{cj:*i, m«01~E3«c^-r 

mtc£zmm&tmwcts&$tix i esscci&o-cEg 
*n. ±ett£tmi o©is&©jii oa. iob. i 

0 C te±flW©Jf <fc *) MlCttffir? & ±MW&<D U — If 

©&*«<:<*: -D-tgjwsft. **i(c.j:or_kfa«i=r*mi 20 

[0 0 1 5] ##S93«c<i:* 0d*.«ia 1 3 JCm-T 
«fc^«c. i>— «fJjni£Sg«::teot\ _Lteffil*©i'— tf?fc 
sittttiE-r *±fa«i^m 1 0 omxom 1 0 a . 10 

B. 1 0C©&MTB±teAji,xj^3*i*«fc5K:$(!K 

snn^ c <!: *«f®4-t -5. 

[0016] ##I9I(C «fc£. £. 0>);t«0 1 ~0 3 (OW 

1 »±sbisa«^ i o &±ia i SEWfafc&o^ftKS 30 
mj£±Mm£itfu 1 0 ©® s^isjccx^ ? 0 «os» 

[0017] *%?a{c <ts <t. 0d*.«ig 1 ~h 3 tc^-r 
u~Vftix&Bt&tot>-c. _hielS8:©u— <?% 
M<0'*)l>xmi&lC±Mtt-'is%iE.l 1 ltCfcorifB 

«£t*f4 1 0 tt±mm&btn 1 0 ©jps^rsjccx *■ » ^ 

fiXSnSi, ±§ax-i^Sl 1 1(CJ: -a r±iBS^tt 

1 0 »±ia 1 m&ftfaic^ v sn. -€-©&g 
cc-cmjU:Rtt6*m 1 o©Juc?ijWKiasn. cn* 40 
noaoTJtHi&tmi o©»*±EisaaH:»o-c 

[0018] ^(Ckii, 1 ~0 3 {Ctt^T 

«fc*>«c. u— tfMX^Stc*j^r. JbfB^SSgttiiB 

#. 80fcS*ai©&*tt#iHl 1 aXBl 1 ciiW 

m&m***- ftt5fc»©**yt-ftr 2 1 ax»2 

1 ciJ-^^fSg^SSTSfcacDT^f ^-^2 3 
a. 2 3bXtt2 3 c tmimVXOl&^-f Z^** 2 
5 a. 2 5 bXtt2 5 ciSr?Xi'0«%i8W^ICte 50 
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ffc£-fc*£fci*©U>;*2 7 a. 2 7b5U*2 7 ci*§ 

[o o i 9 ] aawHctsi. «»i^.«iai~ia3«:^-r 

I — V (ArF:A=193nm) tx+i/vU-f 
(KrF: A = 24 9nm) 4£tfC £ -T*. 
[0 02 0]$|EiK:<tS<b 1 09*.«iai-Hg3lC7nT 

<t-5(c. u-tffjoiggKfcor. ±te«»©u— V1L 
*«c «t 5 j«at^»*B-isrc* s . ±je»dtm 1 o ©a 
&©n»_hffll©B £ o Mateftjfc-r s±ge&&© w — v% 

1 otcA^^sn-si^fc^fiSsnTc^ct* 

[002 i ] *^«cj:s<!:. m«0i~ia3(c^-r 

^«>Ftft.-r s±faa^«^ i o <i>m&mm 1 o a. i o 

B. 1 OCOSttlXMJitC^^RgWSni^^K:^ 
^•^CC. U— tfjMSigfCfcO-c. ±fBX-i>Sgl 1 

i «±tais^» i o *±3m^tm 1 o ©^s^jtc 
mutt*. 

[0 02 3] *^«CJ:S«!: V m«Sl~03tC^-r 
mo^'^^MStStCifB^-^gl 1 lCC<fc-5T±!B 

a^wt* i o «±ie«£tm i o ©jss^jcxt- » 3t 
sio sn. •enfcjroriiea^w^i o©#®«:)«{c 
?L*^sE3ti. cn^«3iiurJtse«^*t«-i ojcfL 

[0 02 4] *^98{CJ:S«!:. 1 ~E3 VCm? 

u-ifttix^gfcfciir. ±fB^^S«±ia 
(ommzstzmi,. ±ia«gt©^is©^ 

[0025] *^WCC«fci i. M^.tf0 1 ~03KSf 

j;^{c. tffinx«g(c*jor. ±ta^igi«x+>>v 

U— if (A r F : A = 1 9 3 nm) tx^^-^U-if 
(KrF : A = 24 9nm) ^r^OC i*#SS:t-rS. 

[oo2 6]*^(ct4i 1 m«iai~03K:^-r 

«fc^«:. a^©Jli OA. 10B. lOC^^tfS^W 
I4i oiru-ifccjrorjox-rsfcfewu-ifjnx^ffi 

K*5l»r. 1 0©ffltSt©@ 1 OA. 1 0 B. 1 

IB)g^^ 1 0 ©jfiSSt©® 1 0 A. 10B. 10 c©& 
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«fc *> «C±828&<D U - if *Sfl©£. * ©^CD^SSCX^ 

3.3 isss-r scii. ±izm&tm 1 o ©«&©« 1 o 
a. 10B. i oc(D±m<Dmfri!>Tm(Dm£~cmic*i 
fo? z±i&m.<r> u- - v ytm<D& ticjzix mx.? s c 

[0027]*^!d:Si, 00*1:03 1~B 3 CC^jVT 

«fc*>tc, v-^nnHsWAc^x . ±teu— tf3fe*«?g 

S*S4 0 0 n m«T©^^U-tf-C&4 C i*#8ti 
[0028] i , MZ.i*m 1 ~0 3 CCt^-T 10 

m*tS9raxE±(CM-^xism^ & «fc ^ tews s nt us 

CO 029] *«WK«tSi. Wiifflltc^tJ:^ 

bru xtctettstmi o^iieiegDftsjjcx^? 
ttssou *©fWKrffcF-h£tt£tm i o©ja(c?i 

mimmtcm-?xmmu. *mc£-z>x±mm-£ttmi 

U-1f (A r F : A = 1 9 3nm) tX+J^U-lf 

(KrF:A=249nm) *^tf C 

[0 03 1 ] m»H3«c^rJ:9 
fc. U— tf*0X^SK:*$t^-r, _h§e«£fc©U— tfSfcjg© 30 

><**iiw*fcjjeatetm i ofc/gs^fSjcc*?-*:/ 

^*lfC<fcoTIS10{^CCT±IE«^«fcl-l 0© 
±flW©®J:»JJH«c?lij&£U -e*v£IS9$Et,T.fcfe« 
£tmi 0<cfl.«-^fiS-3-*J:5Cc««3tirc>4ci* 

[0032] 4cmiicj:«£. njttXBi^Batc^r 

U — if (ArF:A=193nm) tl+WU-f 
(KrF : A=24 9nm) C i^SiiTS. 40 

[0033] 

[ffiw] #2SB8ccct:ntt. garni o*«wtrs«» 
©hi oa. ioB. i octcMuxJtti-enmsrrz 

I — tfMSil! 100a. 100b. 100c 

JK*>& i — irx&o&*KMi£-rz>mtajaicttLxm 
mf^zfr^mmsmztizjistcwmztix^z. se 

ot. I^10©SI10A. 10B. lOCIJi 
aftx*A.^a[KJ:.,t)iiii3ti5Ct*i-Ct4* 

[0034] 50 
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Uttfcffl] mrtca i 3 ^#ior*^©^ 
eoi>T»«t4. 5t-nai*#Mbr3(c^giic<fcsu' 
— mos&*wm-r&. 1a 1 ««#©«;&» 6 &-sis^ 

J*l 1 liCc^snrfcO. »5 2^7—^l 1 

ii*t£d&&i o*2fi*ffii(cx7 i ^7'iii*)-rsc<t*i 

IfCXttffiliCffiftliK) S^lSjtC^oTYttSri 

0. Ymcm.rn.icz sa^l 2ttx^-s?i 1 i«ia 

MrTSC 

[0035] m^tm 1 0 bwrom. «*« . ±m<o 

01©J11 0AiWO$2O110BiTi)®S3© 
HI 0C©3-?©Jl£:£tr. 8r*»53-?©Jl 1 0 A. 1 
OB. 1 0C$*5:u{cS/j:S#|4(c«l;o-C^$n-CVi 

03©® l oca. mwr. ^x-c*o-r«fci>. 

[0 03 6] 2tt^f-i/ 1 1 1 CD±Mtc3£¥%tf£B 

^S3ht«,>5. *WCti. 3OOJ110A. 10B. 

1 0C«C*HEU-C3o©b— «f^l 0 0a. 100b. 

pfclOOa. 100 b. 1 0 0 ci2ffl£i2sWXlBN3 
tt*J:5tc«j£i**irJ:<,>„ 

[0 03 7] »f*>43fe^tt3o©U— !f3fel 0 0a. 
10 0b. 1 0 0 cZ:*:1n?inm%i?Z>m%\s>X2 7 
a. 27b. 2 7c4WU #f#>S0:)fcU>X2 7 a . 

2 7 b. 2 7c ttY«lCC?S-3-CJSyiM^6tin>i. 
[003 8] 01 Atc^TJr^K. ttKjblxer&ft 

^. 2*4*7—^1 1 lKi^Tfi^tmi OtiYffcfr 
tS](C«a60. «£*f*4 10©f 1OI10 A©5t^SSU© 
3lffifc:0 1 © U -• tf* 1 0 0 a jPJRWSti&J: 5 (CEg 

[0 03 9] 01©U — tfjfcl OOai^lOll OA 

oftBtc/tfrx mm s *i. &mmmc&&mn 1 o « z 

SlSlCD^f^/lOia. lfri©U-1f:&l OOaOl 
-> 3 y h©M3*CCj:or^*Snfc»l©JBl OAOf 
$^(CBg^Lt^ C^LT, ^10i^l/>X2 7a*> 

1 ©jii o A.o>wMJMt. v<Dmmizijttc—mic<% 
fcn. -entcj: or. ^i©n o A©«jni®cc:tett 

[0040] ail©U— !fjfel 0 0a{C«t<S^U^MS* 

K<t->rf i©u 0Afc5t*^^$n. -?-©?t©gg3 

< % 00 2 ©Jf 1 0 B©^®*S3^n-2, £ . 
*4 1 o«2#4^7--i?i i i «cJ:orYf4^ifii«:?&or 

^SSOa*. mi<OU— f^tl 0 Oa(CJ:-,tIl©l 

1 0 A{C^$tifc?L©fiS{CBS^Ut». 

[0 04 1 ] C^U-C. *10l/-!fJ6l OOaKio 
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mgtLtciiicji^Tmettm ioosi©iiio Ai«u 

[0042]^ 1©U-«1 OOafCiSJH&tx*^ 

1 ©»§ 1 o a^jjox-t sfc&ic&jSfrf&wi 

1 0A*mjiTi,tcit>! l cm&tj;mmx*)i*®g.t:mm 
?z>ntifi-c%z>£*>^ &£: x&vmaz warns n 

[0 04 3] CUT, #1«!>U— !f*l OOaKJ:-, 

mi <dmi o A<Dm2<Dmmm$ti&. m^uni o 

[0044] 01 BtC^ct^tC. f&2©U-lF#l 

0 0 b (40 1 © U— !f :>£ 1 0 0 a CC <fc oTMS 

tf^l 0 0 b«Cj:orlS^»14l 0©ffl2©Jll OB© 

itm2<om i o B&flni-r^c&tc&s&fitaiaiRsn 

£. BP%. 02©U-tf^l 0 0 b«. J&2©J110B 

[0045] 01 CK^-TcfcSfc:. 216^^-yi 1 1 
*5Yiftfc£ft(CM(t^l!&U -etlJCio-ca^^l Ofe 

jgcc^ss-rs. -e-©ia. ^i©u-if7fei ooaicj:-, 
xm&tm io©si©uo A/cw^Ksn. 02 

©U-tf*l 0 0 btcj:-3-ctt^»it£H 0©3T2©)11 
0B/ctt#lZJ»r;?*i-5. '&->X. S1©U- »f*10 0 
aSD J «2©U-1f3l&l 0 0 b "Og^mi 0© 
Jffl©Jai OARO*IB2©®1 0 B<Dm$<Dmifi&fS.Z 

[O046]f3©U-«l 0OcBl*4i%M 

t-^Jr^tc^snrt^. eto-r. ^tc. gr3©u 
— »f3Ki 0 0 ccct-o-aa^tmi o©i 3©i 1 oc 
<&$km&mmzti> tnicji-oxmsomi oc#yni 

<*tt5. I&3©U— tmi 0 0 cfC<fc£Jfg*fx*;M f « 

&«s&3©igi oc«:ftix-r.5yt«t>(csaa^ctf*sj»i?$ 

ftS. fflJ^> 03©U--tf3fel 0 OcB. JS3©B1 0 

c tutu:* z?c&u:mmrj:fm3.*>i>*&mzmmT s 

[0047] C^lt. ^Wcjr-Si. 3-3©jf«fcD& 

*«t=rtm 1 o *®w-?z>m&> nou-^ioo 

aCCfcc-CSFl ©g 1 0A*J^JBf$n. Hr2©U-if:Mc 

1 0 0bKJ:-,rS2©I 1 0 BjWTJKSti. Sfl3©U 
— !f3tel 0 0 c«C«fcorm3©Jll 0C*i^»rSn6. 

[0048]^ «±«£*«4 1 0 fc&JWT Zm&lco 
l>>Xl&WLtctiK f3©U- tf^l 0 0c£{£flJL&(,> 

citcj:-,r03©® i oc/cct^b. -entct^r 
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m*&l&-?Zchi>X'$2,. Xtt. 02ROfm3©l — 

•tf3fel0 0b. 1 0 o c4 : ^mum^c^( l cj:^xm2 
&tK3&3©rai ob. ioc£8iu ztucji^xm* 

[0 04 9] 02*#ML-C*%HJ{CJ:SU— rmiM. 

mom&mviTz. mu- »f jjni£sg«0 1 

[0050] U- fMJM&im-iittm 1 o *^#ur 

f— iti 1 1 1 Wp 52#^-yi i i*30*rsje 

Sl 1 3&*4rr&. 

[0 05 1] 2WX^-^1 1 1 ©±^«c«?S8!J©U- 
IfftiR. W*.I*3-3«>U— tfitl 00 a. 100b. 1 

0 0c4««^-5fc*©*^jK**SBa3n-CC^. #r*> 
53-3©I/-f*10 0a. 10 0b. IOOcBa 1 * 

0^2©U— tf^l 0 Oa. 10 0b4S«T6te»© 
m©7fc3^<t?fi3©W--*f:ftl 0 0 c^S^rS/ce* 

20 <Ont2<D%&?kt*$itS. 

[0 05 2] n\<Dft¥m*m\<D%M\ 1 a<t#f*>S 
%m\ 1 a#>6>©£l 00ab?rfi|fi)-r^lSiy!»2 
©<i[Sj5 7-l 2 a. 1 3 aiiMf^ffi^E*^- 
(cr-Sft:Je>©**y7--fif 2 1 a <fc#Wp£**^7M-»f 
2 1 aK«fcotx*;l,^S^^-|fc^tifc3£S 1 
00ab*2o©j^l00a 1 1 0 0 b lCfrm-?Z>^ 
-7 55-1 4 ai^t^ 

[0 05 3] 01©^SWJg(C. ;Wi7-14a 
(C<fc^rf#£tt/c3Jl©5t5fU 0 0a©i*Jl-=W§ 
30 ^SttS/c&CSfilOT*?-*--* 2 3 a ij^iS&B 
t^CT^.tf^©^«rWr'S0 1 ©7^ 925aiSl© 
%M 1 0 0 a£*3fcLTS& 1 ©TXi7 2 5 a©«4«^ 
«filO©$l©ll 0 A©M#®{C*SfSs3-ti-&ft:«>© 
fl©U>X2 7ai4Wt5. 

[0 0 5 4] m©3fc^WMK$fc. 5 
4 a (C«fc ->X'&hftteM2 0>%M 1 0 0 b *mfa?Z>tc 
ef)©03©<B[6l5^ - 1 4 b tx^Jl/fKg^ifSt 

5fcft©f2©r?f*-f2 3 bi^wma 

Jg^©5g**-r-&W2©^'^i'2 5b£S&2©;3Bftl 0 
40 0b4t*Lti2©'7Xi'2 5 b©&£it^#l4l 0 
©I2©110 B©JHWH«:teSi3ttSfca&©02©P 
>X2 7bi*WT5. 

[ 0 0 5 5 ] %2 ©ffS(Jf2©*I 1 1 c tmis>%> 
3&S1 1 c*>£©&1 00 c%«fr-r&3& 4 23:0^5© 
S|SjS^-12c. 1 3 C £x*;U¥&g^m?:J$)— (C 
r*/c*©**y7--Ytf2 1 c iW* i -S*- : &^7-Ylf2 

1 cKJiotl^il-fSSMil) 5 ^- <t^tl/c^l 0 
0 cSrdft-f S?fi6©fllfr5-7- 1 4cii4.^g 
*^$-tf-Sfc*©03©r ■^7 v ^-*2 3 ciJS^ 

50 ^m^©I?:#1'^3©v^i'2 5ci3(3 
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&tm i o ©i 3 ©a i o c ©jgu&ffifciiiSfi! s -a- z>fc#> 

OS3CDb>X2 7 c £&*tr& 
[0 05 6] Ell*#5SbTSi^L/c«fc^«:. 11. 1 
2SI«S3<!)U- 0 0 a. 100b. IOOcIJ 
*ti-e4?K£#ttl 0©1 1 . 12RtX13©JS 1 0 

a. iob. i oc=&ttn:-r-sfc«){csa%MSfx^;u 

[0 057 ] miRVm2<D%Ml 1 a. 1 1 b©i£g 
t*. ll. 12;S#13©P— t^Tfel 0 0 a. 100 

b. i oo ctcj^m&tmi o©n. 12^1 

3©110A, 10B, 1 OC<Dg®MTffiK:-C&®& 
S. 

[0058]llR^2CWEiil la, 1 lbttiiS 
feSl^b— If-Cabo-CJ:^ «*.«. f 1©«1 1 
attx+J^vu-lf (A r F : A=2 4 9nm) V$>-> 
T<fc<. 12©7ft8U 1 blW + V?l/- tf (KrF : 
A = 1 9 3 nm) T*-3TJ:(,>, 

[0059] «»fcJ^:£**4 f ffiS*#4/ctf>{C. 1 
K I2Mf3©7^7 l *-if2 3a. 23b. 23 
c;C»spig53txr«t< . 11. 12RrJfl3©-7X*2 5 

a. 2 5b. 2 5c©.^©-*ffi*S|SI53tiT«t(,>. 

[0 060] H3«#JRK/-C3fcA9i(cJ:«^-*tfttlX« 

i o{c7^i§wjox*^j:3n-s„ 

[006 1 ] c©u— tf»nisia«tt^^ 1 o ea* 

1 1 A£Wf mtoZWlXT-Vl 1 1 A«I2© 

t?d<bisis{cia^ufec»^i i 3©±{c3a^snr«fc 

[0062] 1 l*Xf-y 1 1 1 AOJb&CCtt:)&&&P 
ESi*n-C*$D. »f36»-5*^tt«^«*4©«»©)B«: 
«ltl,ra«©U— JfjKJR. Wi«3o©U-lf^l 
00a. 100b. 1 0 0 c££0eU Wpfc £ 3 o© U 
— ifSKmiOOa. 100 b. 100cK«toT<E-n-? 

ttK&tmi o©n. *2&c**3a>ai oa. 10 

b. i ociJArawsns. «*»s3-3ou- !f^i 

0 0 a, 100 b. 1 0 0 cttgtettfttl 0©&Jl©ftn 

3-3OU-ifMl0 0a. 10 0b. 1 0 0 c ttWt 

[0063] JW*»S^«t*0 1 RWI20 U— 9*36 1 
0 0 a. 10 0b 4fiit5fc*©I 1 ©3E^iI3 
©U — !f* 10 0c SrJl«T-5fc»©m2©*^t* 

[ 0 0 6 4 ] 0 1 1 ©TfcjSi 1 1 a tMfrZ 

%M \ 1 a*6©3fel 0 0 a hZmfaSr SllRO'12 
©dlSjS 7- 1 2 a. naix^^SM**- 
CC-T 5fc«£>©**S?^--r-tf 2 1 a ±mfi»Z**:V>i-J-tf 
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2 1 alc«fc-,Tx*;M^a^fr*«$>— fk^tlfc^l 
OOab*2o©3femi 0 0 a. 1 0 0 b CC^f-Sl 
I©/-.-? 5^-1 4ai*WT-6. 
[ 0 0 6 5 ] 1 1 »l©«-7i5- 
1 4a«C«J:-5r{f6n/c01©^mi 0 0a4IKt5 
fc«6©l 1 ©->* ^31aill ©?Bfc 1 0 0 a©x 
*)V=&m*i)m-rZ>tctb(Dm 1 ©T ->7-*-5r 2 3 a 

i«aa«tt«itttn«©3S*wr *jh 1 ®?x * 2 5 

a<Lll©3BfU 0 0a*^3feL-C^l©v^i'2 5a 
10 ©&£&£tm 10©3fl©110 A©J®*f®«Cifeg?S 
tt£fc«)©ll ©U>X2 7 a 
[0066111 ©TfcS^ttMtCgfc. 1 1 <D'\-y 5 
7-1 4aKJ:oTS6*i;fcl2©?fcSjU 0 0 b Zmti 
T?>tc«><DW2<0^r v $ 3 1 bi!2©Ml 00 b 
£4Bft-$*£fca!>«>J*30{6ffl3 7~ 1 4 b £x*jH*tt 
&£^r-S/ci6©12©7v7-*-£2 3 b£B2j& 
Mmm©£i«t«12 07X« 2 5bil2 
©#* 10 0b 5:«*ttl 2 © * 2 5 b ®flk&tt 
£t*f4l 0 ©12 (DM 1 0 B©J8WMK*§«T&;rc«>© 
20 12©U^X2 7 b<h4WTS. 

[ 0 0 6 7 ] 12 ©}fc^«12 ©£33 1 1 c <h»r*>S 
%M\ 1 c*6©*l 0 0 c%<BrSjT -514^15© 
{i|6j5 7-12c. 13cix*;Uf«g^^-(c 
•*-Sfc»©»3 -fl^ 1 ci»i*5t^yt 

-^■»f2 1 cKioTx^^^SM* 5 *- ib^iifc3fe 
mi 00 c£{Bl°rrSl6©{I[SjS7-l 4cixW 
1t£ft:i*©l3 ©T * if 2 3 c i 

ja^a^m(*nje©3E«wrsi3©-v^^ 2 5 c 

il3©5tmi 0 0 c«M0t!3©vX?2 5 c© 

30 ®zm&tm 1 0 ©13 ©jb 1 0 c©jBwa{c*£{&;* # 

•2>/fc«>©13©U>X2 7 ci4#T4. 
[0068] *F9© U— tfmX5IS©^^«. 1 1 . 
12M13©*«100a, 100b. lOOc^l 
£#f4 1 0 ©Jl*fffi©-*.{Ca» < fcJ&tC. 1 7 ©(g[Sj 5 
7-15a iS2M13©A-7S7- 15 b, 16 

[0 06 9] 12©1/>X2 7 b«fc0ffiS*3tlfcl2© 
M 1 0 0 b«12Ryf3©A-7 5 7- 1 5 b, 1 

6 «9» u T&^tm i o ©*ffi© i ,£.&j8«f t i 

40 l©U>X27a4iSLfcll©36Sl00aB17 
©dftS 7- 1 5_atCj;o-CiSrSl3n. 12©a-7 5 
7-1 5bCCi»*>nS. ll©:3fcj|il 0 0attl2©^ 
-7 57- 1 5 b«C<fc-5-CMtC(@rSl§n-Cl2©7£mi 

0 0 b©*58tc^n.5„ CUtSl©Ml00a 

km-stm i o ©^©Mstsft^ns. 

[0 07 0] 13©U>X2 7 c4g4Lfcl3©M 

1 0 0cBS4©a-757- 1 6Kl£->xmft2tl, 
»2©*$1 0 0 b©7fc8a«Cag#>ft-5. C5 0T13© 

Hiooc 4>^^*4 1 o©^ffi©jfm«£tcJ»a>ft 

50 S„ 
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[007 1] 3clc#W©U— !ftt]X$SK«CJ: Zfi&ll'm 

tBSI 0 0a(cjr->riS^M*4i 0©lgi©Jai 0A# 
?\raw;*ft. #2«>u— oobtcfc-pra^ 

fcfl 0©IS2©jai OB^/ABattStV S&3©U— tfft 
3!1 0 0 ctciorlS^Wl 0©UI3©JI 1 0 C&7\ 

raw s n £ <t $ tc^fix 3 txx i> s . 

C 0 0 7 2 ] ftf. 9 1 ©3ft3*3fcCC«fc oTffi-£tm l 0 
©B 1 TStXffHT. ©JB 1 OA. 1 0 B**MT3 tl3. ffl^ 

tro 1 o ©i?r i ©jb i o a (cftMttf &*§^> 3r i ©-> io 

t^3 1 a#ra#>ft. SfT2©->i-i>£3 1 b**EfJD£ 

-etuct-ar. si©i/-fMiooa©**i 
a^ttfcn o©»ioii oAcD^ffiK/^xMirfsn 

[0 07 3] ±&<DWtmmiZ> fUKDU—Vftmi 0 

0 a.<D'<)l,AmSimtC. l*kX9--V>l 1 3A{t<fcoT 
S^ttfcU OtiZIA^lSlJi^rtC^CD^Ofi^iWX^S' 

if*m i o o a © i /w*j&st«:j: -zixm&ztitcm 1 

©H 1 0 AO&£lC>ctIt>VXl>&. C^Lt, ^1©1^ 20 

— *f%m\ ooaWotn^i o©sm©@i o 
AccjL^RSsn. m2a>mi oB&mtizt. m2<o 

[0074] m&tm 1 0©SfT2©H 1 0 BtC^PBtf r 
£3 lbJWra*>n4. ^hKi-^'C, *2©b— t»*3lcm 

1 o o b©^*ja^«« i o ©J& 2 ©a i o b©*m«c 

[0075] m-Brttm 1 0©3T 1 ©Jl 1 OAK^tft 
&i§£<t|BM£(C. 3i2©l — If^l 00 b©/^UXl 30 
9*8(C. lf*X^-^l 1 3AKlcfcorS^*tl41 0(i 

[0076] C 5 L-T. IS^ttW 1 0©fH 1 RZ?mz<D 
110A, 10 BCC?L*J^3ti-5t" ^CC^3©@ 1 

0 ctcftmmx&ztiz. nr 1 ©5fe^©^tt#ih 
?nt. m2<D%&mtm#}2tiz>. m2o%m\ 1 c 
*>6©^3©u— if3Kmi oo ctmmstiz. 

[0077] «^*tl4 1 0©5fT 1 &&m2<D® 1 OA, 

1 0 BtC^raW-r&lg^ilBj&tC. J&3©U— !f;fclj?l 

0 0 cO^ji^flgtJS&C. l#X?-yil3AKJ:o 40 

r»£$mi o«z#*ifii±^{c0f^©jii»)a/iictx^ 
csu-c. a^io©®3©ii 
OCtCfL^JIiS. tt^miooni. »2sa 

f3©110A. 10B> 1 OCCCJKfig^tifc^TLfCj: 

[ o o 7 s ] ® i Ra*a2 *g-muxmm ttcmtmm 

tc. 01 . m2R^m3<DU-V^cl 0 0 a. 100 

b . iooc «-ett-ett&£*m io©n, 
03©il OA, 10B, 1 oc**nx-r-sfce6{c^® 
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[0079] griRC«82©3fca51 1 a. Ilb©jfc6 
(J. 311 . iB2MS3©l/- tffcl 00 a, 100 
b. 1 00 cCCfcorlt^tmi 0©SfU. M2&l>m 
3©B10A. 10B. 1 OC©&»JJ0XE«:T&j8ft 

[0080] m\Rifm2<jmmi 1 a. iib«ss 
%siwu--?fc«>r>rj:i>. mz.it. sn©#igi i 

attx+^vu— tf (ArF:A=249nm) 
• rj;<, ^2©t6©1 1 btti+^U— f (KrF : 
A = 1 9 3 nm) -C*-?-C <fcl». 
[0 08 1 ] &$ftM!i*x*JU^8fg£J§-&;fc«>K:. 31 
1. ^2R^3©T 23 a. 23b. 23 

cWV3B2nx&< . il. m2ROf03©-rXi'2 5 
a. 25 b. 2 5 c©^©-^*iS^fip3+l-C«J:t^ 

[ o o 8 2 ] fej±tK&*m i o«csa?i*^fiK-r^ 

i^tCOt^TtftlJiCfcai. b~1f3fc©Jf8!ft*5§^ftll5(C 
f#±"T £ c <b tc J; o r SilTL-Cttft < M§g©gH3 ©7C£ 
MTSCifcT#5„ SB 3 ©U -If ft 1 0 Ociffiffl 
W£OCi{CJ:-,rS3©I 1 OCtcVt&mo, ^txtc 
iotf lMf 2©@1 OA. 1 0B©J?i*CC*B^-r 

s^ff^-ractfcrtr*. x«. m2sc^3©u 

— !fftl0 0b. 1 00c*&flJUftl,>C<!:fCj:or3f 
2Ryf3©f 10B, 1 OCfcgSU ^*i«c«fc^rm 
i©li OA©/i3(c*Bi^s:*:£0^-£«:<i:fcr# 

[0083] u^^mMommmic^xmmKiwmL 

X €T *&^*±J*©SI*&fll(ClE5 C i ft < 

©sg=&jt«iT ^ c <t ft < ffi©s^ <Dm&&m*) &z> c 

[0084] 

[^©^] ^K<t4i, U— tf^rlieML/ra^ 

©B^tfffl^tt^^^Kjnxu. m&mmjiuxtsK 
raw*nxr*»&«:. flsc»iffa«:t:»nx-r-5ci*j-r* 

[008 5] ^ntcjr^i. u— !f^fiefflLre»© 

coo8 6] *^«:«t-5,<b. %$9\mis— *r^mvx 
(J5trawjraxr^js^{c, ^memj:icj:^xm<i>MT. 

[0 0 8 7 ] *^(cJ:^i. SI^U— tf^Mb-C 

aiJt©)i*^t?^«*4*eiw*nxu. m^^ttixLX 
t^rawftnx-r^Ji^K:. »xfla»*«i*YkLB.o?Eit» 
»oxffls*ff ^ c £ *5-c^ &m&wt>&. 
[0®©fSl#ftift?83 

csi ] **»5i/- tfAnx^^iftBj-rsittSBS 
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i o 

1 OA, 1 OB, ioc m 
11a, 11c jIHH 

12a, 12c, 13a, 13c, 14b. 14c, 1* 



16 



* 5 a * 5 - 

2 1a, 2 1c -f If 

23a, 23b, 23c T 
25a, 25b, 25c vx^ 
27a, 27b, 27c U>X 
31a, 31b V + v £ 
100a, 100b, lOOab U— !T3fcK 
1 1 1 7s^r-V> 
1 1 3 
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